SUMMARY
Preoperative medication is used widely for paediatric inpatients requiring anaesthesia. The aims of administering such medication are to produce sedation and anxiolysis, reduce emotional trauma, and facilitate the smooth, quiet induction of anaesthesia. However, side-effects such as prolonged drowsiness, restlessness, dysphoria and postoperative vomiting may occur 1 and have led anaesthetists in our institution to avoid the use of preoperative medication in day-stay anaesthesia, where these effects may delay recovery and lead to overnight hospital admission. 2 Previous studies of inpatients 3 ,4 have shown that oral trimeprazine 4 mg/kg provides good preoperative sedation, a reduction in postoperative analgesic requirements, and significant reduction of postoperative vomiting. However, prolongation of waking times makes it unsuitable for use in day-stay anaesthesia. Oral diazepam (0.5 mglkg) also provides satisfactory preoperative sedation without prolongation of waking times and without significant effect on postoperative vomiting. 4 Recently, a short-acting benzodiazepine, midazolam, has become available. It has been shown to be an effective oral preoperative medication in both adults 5 and children 6 and its short half-life suggests it should not prolong waking times.
The present study compares diazepam, midazolam and a placebo in the setting of a dedicated day-stay ward. The aim was to assess whether either drug provides better conditions than the current practice of not giving preoperative medication to children undergoing day-stay anaesthesia. METHODS The study was approved by the Adelaide Children's Hospital ethics committee and written parental consent was obtained.
Two hundred ASA 1 and 2 children, aged between one and ten years, were included in the study. Exclusion criteria included current anticonvulsant or sedative medication, known sensitivity to benzodiazepines, and the presence of upper gastrointestinal system pathology. All children were scheduled for elective day-stay anaesthesia, were admitted to a dedicated day-stay ward, and were attended preoperatively by the anaesthetist administering the anaesthetic.
The patients were randomly allocated to one of four preoperative medication groups: 1. placebo, 2. midazolam 0.25 mg/kg, 3. midazolam 0.5 mg/kg, 4. diazepam 0.5 mg/kg.
Patients, medical staff and nursing staff were blinded as to which medication had been given. The study solutions were prepared by our hospital pharmacy in a raspberry flavoured syrup, so that 1 ml/kg of syrup would provide the correct dose for each group. High pressure liquid chromatography studies showed that these mixtures were stable for at least one month.
Premedication was given at least sixty minutes before the commencement of surgery.
Following administration, acceptability of the premedication to the child was recorded, noting whether the solution was accepted readily, with grimace or complaint, or rejected entirely. Subsequent vomiting was also recorded.
Sedation was assessed according to a fourcategory behavioural scale: 3 ,4 1. asleep, 2. awake and calm, 3. awake and anxious, 4. crying.
The assessment was made at nine different stages prior to induction of anaesthesia. The first seven assessments were made by the ward sister at 0, 30, 60, 90 and 120 minutes after administration, immediately before transfer to the theatre trolley, and on leaving the ward. The eighth assessment was made by the theatre sister on arrival in theatre, and the ninth by the anaesthetist in the induction room. The anaesthetist also recorded the child's reaction to the induction of anaesthesia as: 1. asleep, 2. co-operative, 3. anxious, or 4. unco-operative.
No attempt was made to standardise anaesthesia, but agents and techniques were recorded.
At the completion of surgery, patients were transferred to the post anaesthesia recovery room (P ARR). Behaviour was assessed and recorded at 0, 10, 20 and 30 minutes after arrival using a fivepoint scale: 1. asleep, 2. awake and calm, 3. mild distress, 4. moderate distress or 5. severe distress. If the child was distressed, an assessment was made as to whether he/she was predominantly agitated or predominantly in pain. Time to waking was recorded as time to first response to verbal command.
The occurrence of vomltmg, analgesic and anti emetic requirements and the length of time spent in PARR were recorded.
The child was returned to the day-stay ward when standard PARR discharge criteria were met. U sing the same behaviour assessment scale as that used in the PARR, the child's state was assessed at 30, 60 and 90 minutes after arrival in the ward by the nursing staff.
Vomiting and the need for analgesic and anti emetic medication were again noted. Time from the completion of surgery to discharge from hospital was recorded.
On the day following surgery, parents were telephoned by day-stay ward staff and asked a number of questions. They were asked to identify whether any changes in behaviour had occurred, and whether there had been any side-effects, and in particular sleepiness, pain, vomiting, nightmares, headache, anorexia or cough. In addition, they were asked to rate their experience of day-stay anaesthesia on a four-point scale: 1. excellent, 2. acceptable, 3. unacceptable, 4. never to be repeated.
Data were analysed using analysis of variance for parametric data and Chi squared for nonparametric data. A value of P < 0.05 was considered significant.
RESULTS

Demographic information
The four premedication groups were well matched with respect to age and weight (Table 1) . However, there was a significant difference between groups with respect to sex, with fewer males in the group receiving diazepam (P < 0.05).
The mean time elapsed between administration of the premedication study solutions to induction of anaesthesia was 70.62 min (SD 29.7 min) with no significant difference between groups (Table 2 ). There was no significant difference in mean duration of operation between groups. The range of procedures is shown in Table 3 . There was a wide variety of procedures performed, with the majority being myringotomies (44%) and Anaesthesia was almost exclusively halothane, nitrous oxide and oxygen, using a spontaneously breathing technique, with monitoring of end tidal CO 2 , oxygen saturation, noninvasive blood pressure and electrocardiograph.
Thirty-four per cent of the children were intubated. Eighty-eight per cent of the children received rectal paracetamol 20-25 mglkg after induction of anaesthesia, with opioids rarely used. (Ten patients received opioids intraoperatively). There was no difference between groups with respect to anaesthesia technique, intubation, or analgesia (Table 4) .
Acceptability of premedication
The premedication was rejected totally by 1.5% of subjects (no difference between groups), and a further 11.5% of subjects grimaced and complained during administration of the premedication. Significantly more of the group receiving diazepam complained than any other group (P < 0.02).
Preoperative assessment
The majority of children were assessed as being 'awake and calm' prior to and during induction of anaesthesia, with 82.2% overall being 'asleep' or 'awake and calm' at induction (Table 5 ). There was no significant difference in patient state between groups at any of the eight stages from administration of the premedication up until induction of anaesthesia. At induction, those receiving midazolam 0.5 mg/kg were significantly more likely to be 'asleep' or 'awake and calm' than those receiving a placebo, who were more often 'awake and anxious' or 'crying' (P < 0.05).
Seventy-eight per cent of children were accompanied to induction by their parents, and there was no difference between groups in this respect. 
Recovery assessment
On arrival in the recovery ward most children were asleep, with no difference between groups. At 10 minutes, more of the children in the group receiving the placebo were 'awake and calm' 0.25 mg/kg were 'awake and calm' (P = 0.01), while at 30 minutes once again there was no difference between groups, with the majority of all groups being 'awake and calm' (Table 6 ). Significantly more of the group receiving midazolam 0.25 mg/kg were 'distressed' at 20 and 30 minutes (P < 0.05) ( Table 6 ). There was no difference between groups with respect to 'pain' or 'agitation' if they were distressed.
Day-stay ward assessment
In the day-stay ward there was no difference between groups in patient state on arrival, but a greater percentage of the groups receiving midazolam 0.5 mglkg or diazepam were sleeping at 30 minutes after arrival (P < 0.05) and at 60 minutes after arrival (P< 0.01). By 90 minutes after arrival there was no difference in patient state.
Sleeping and ward admission times
A highly significant difference was found between groups in the length of time spent asleep in PARR (P < 0.002), and also in the length of time before discharge from recovery ward (P < 0.05), with those patients receiving midazolam 0.5 mg/kg or diazepam 0.5 mg/kg sleeping the longest and spending more time in the recovery ward (Table 7) . However, there was no difference subsequently in the length of time each group spent in the day-stay ward, or in the numbers of overnight admissions from each group. (Six children were admitted during the study).
Vomiting
In the recovery ward 5.5% of children vomited and no difference was seen in the incidence of vomiting between the groups. Once the children returned to the ward the overall incidence of vomiting was 16%, with 7% vomiting more than once. There was no significant difference in vomiting between groups.
Analgesic requirements
There was no difference in analgesic requirements between the four groups either in the recovery ward or in the day-stay ward.
Telephone follow-up
Behavioural changes in the child were reported by 28% of parents on direct questioning. There was no difference between the groups in this respect. There was also no significant difference in their rating of the day-stay anaesthesia experience, with 92% overall rating the experience as either excellent or acceptable.
DISCUSSION
Adequate preoperative preparation of a child is most important in order to reduce the emotional trauma which can be experienced perioperatively by the child and his or her family. However, the prescription of a premedicant drug as part of this preparation must be considered carefully, bearing in mind the relative advantages and disadvantages. 1 This is particularly so in the setting of day-stay anaesthesia, where prolonged sedation or nausea and vomiting may delay discharge.
An important finding of this study was that a large proportion of children come to theatre from the day-stay ward calmly, and cope well with induction of anaesthesia even without the administration of a sedating drug. This is a confirmation of findings in previous studies. 7 ,8 We have invited parents to be present at induction of anaesthesia for the last two years. In a previous study performed at this institution, where the subjects were in-patients and parents were not present, 63% of unsedated children were either 'asleep' or 'awake and calm' at induction of anaesthesia. 3 In this present study, where parents were invited to be present, the figure has risen to 76% of the placebo group. The effect of parental presence is very difficult to assess, being virtually impossible to blind observers to the presence or otherwise of a parent, or to randomise effectively. Although these figures are in no way controlled or randomised, the trend supports the feeling of anaesthetists at our institution that parental presence has a positive effect on many children coming to anaesthesia.
We used a sequential assessment of patient state from time of administration of the premedication up until induction of anaesthesia, as in previous studies,3,4 to allow for problems encountered before reaching the theatre suite. Multiple staff members were used to assess patient state, because practical considerations prevented us from using a single assessor. This is not ideal; however, the number of assessors was small and the same assessors were used at each stage of assessment.
Diazepam 0.5 mglkg did not offer significant improvement in patient state when compared with placebo, despite being a larger dose than given in many other studies of diazepam as a premedication in children. 7 ,9,lO Perhaps the diazepam should be given earlier to be effective, for example at least 90 minutes prior to surgery, as in some of the previous studies. 4 ,9 However, this would usually be impractical for day-stay anaesthesia. Diazepam was also rejected as being unpalatable more often than midazolam, which was different from the findings of other researchers.
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Midazolam 0.25 mglkg also did not improve patient state at induction, but midazolam 0.5 mglkg produced signficantly better conditions at induction compared with a placebo. This supports the work of Feld et al. II where an oral dose of at least 0.5 mglkg was required to produce adequate sedation, and is in keeping with other work where midazolam has been found to be a good premedicant drug via oral, intramuscular or intranasal routes. [12] [13] [14] The required dose is consistent with the reported oral bioavailability of midazolam of 44%. 15 In any study of day-stay anaesthesia, the patient recovery time is of great importance. We found that patients receiving either midazolam 0.5 mglkg or diazepam 0.5 mglkg spent more time in recovery than the other two groups. Although statistically significant, we do not believe this additional time of six minutes is of clinical relevance (average 28 minutes compared with 34 minutes), particularly when considered that the time before discharge home was not increased and that overnight admissions were also not increased.
This study shows that it is possible to achieve very good conditions for induction of anaesthesia in children coming for day-stay anaesthesia without the use of a premedicant drug. It also shows that oral niidazolam 0.5 mglkg improves patient state at induction, without prolonging time spent in hospital or increasing the likelihood of overnight admission. Oral midazolam is not marketed in Australia, but midazolam for injection may be diluted in a sweet syrup (we used raspberry syrup) to the required concentration, and is acceptable to children as an oral mixture.
It is apparent from our figures in the group receiving a placebo that it is possible to achieve very good conditions for induction of anaesthesia in children coming for day-surgery without the use of a premedicant drug.
The presence of parents at induction of anaesthesia appears to have increased the incidence of a calm induction in our institution.
